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EFFECT  OF  DEFOLIATION  ON  CARBOHYDRATE  CONTENT 
OF  YELLOW-POPLAR  SEEDLINGS 

Abstract.  —  Sixty  yellow-poplar  seedlings  were  divided  into  two 
groups.  One  group  was  defoliated  twice,  and  the  second  group  served 
as  the  control.  Three  months  after  the  second  defoliation  there  was 
no  difference  in  carbohydrate  content  between  the  defoliated  and 
undefoliated  seedlings  in  either  the  stems  or  roots. 


Fusarium  solani  (Mart.)  App.  &  Wr. 
emend  Synd.  &  Hans,  is  a  pathogen  on  hosts 
weakened  by  stress  factors  such  as  drought 
(Dochinger  and  Seliskar  1962;  Skelly  and 
Wood  1966;  True  and  Tryon  1956).  Recently, 
it  has  been  suggested  that,  when  trees  are 
placed  in  a  stress  condition,  a  change  in 
the  carbohydrate  composition  of  the  tree  may 
occur,  making  it  more  susceptible  to  fungal 
attack  {Parker  1970).  Our  study  was  con- 
ducted to  determine  whether  or  not  defolia- 
tion would  alter  the  carbohydrate  composition 
of  yellow-poplar  {Liriodendron  tulipifera  L.) 
seedhngs.  If  a  change  in  the  carbohydrate 
composition  is  found,  this  study  will  serve  as 
a  guide  for  further  pathogenicity  studies  of 
F.  solani. 

Materials  and  Methods 

Sixty  vigorous  1-year-old  yellow-poplar 
seedlings  were  selected  and  placed  on  a 
greenhouse  bench  in  a  completely  randomized 
design.  Half  of  the  seedlings  were  assigned  to 


the  defoliation  treatment,  and  half  were  as- 
signed to  the  nondefoliation  treatment.  The 
defoliation  treatment,  which  was  applied  on 
June  1  and  July  6,  consisted  of  removing  all 
leaves  from  the  seedhngs  except  the  terminal 
leaves. 

The  plants  were  harvested  in  October.  The 
stems  or  roots  in  each  group  were  divided 
into  six  groups,  dried  overnight  at  80°  C, 
ground  in  a  Wiley  mill  to  pass  through  a 
20-mesh  screen,  and  stored  at  room  tempera- 
ture in  sealed  bottles. 

To  analyze  the  samples,  0.5  g.  of  ground 
material  was  placed  in  an  extraction  thimble 
and  extracted  with  100  ml.  of  80  percent  ethyl 
alcohol  for  4  hours.  The  extract  was  concen- 
trated and  clarified  according  to  the  procedure 
of  Siminovitch,  Wilson,  and  Briggs  (1953). 
The  reducing  sugars  were  determined  by  Nel- 
son's test,  and  the  sucrose  concentration  was 
determined  by  Noggle's  procedure  {1953). 
The  starch  content  of  the  residue  was  meas- 
ured by  the  procedure  of  Smith,  Paulsen,  and 
Raguse  {1964). 
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Table  1 . — Carbohydrate  content  in  stems  and  roots  of  defoliated  and 
nondefoliated  yellow-poplar  seedlings 


Treatment 

Reducing  sugars" 

Sucrose" 

Starch" 

Stem 

Root 

Stem 

Root 

Stem  Root 

Nondefoliated 

6.5 

5.9 

3.7 

7.0 

28.8  45.9 

Defoliated 

6.6 

7.3 

3.5 

4.2 

26.0  42.5 

Average 

6.6 

6.6 

3.6 

5.6 

27.4  44.2 

"  mg./0.5  g.  sample. 


Results  and  Discussion 

The  results  of  the  carbohydrate  analyses 
are  given  in  table  1.  Analyses  of  variances 
were  completed  on  all  the  stem  and  root 
carbohydrate  fractions.  No  significant  differ- 
ences were  found  between  the  defoliated  and 
nondefoliated  seedlings.  However,  the  starch 
content  was  severalfold  higher  than  either  the 
reducing  sugar  content  or  the  sucrose  content. 
The  starch  and  sucrose  content  in  the  roots 
was  higher  than  it  was  in  the  stem. 

Although  Parker  (1970)  reported  that  two 
defoliations  caused  a  reduction  in  food  re- 
serves in  sugar  maple  seedlings,  and  Parker 
and  Houston  (1971)  observed  that  defoliated 
sugar  maple  trees  had  lower  root  extractives 
than  nondefohated  trees,  our  defoliation 
treatments  did  not  reduce  the  carbohydrate 
content  in  the  yellow-poplar  seedlings. 

These  differences  may  be  due  to  the  differ- 
ent lengths  of  time  between  the  final  defoli- 
ation and  the  harvesting  of  the  seedlings. 
Parker  harvested  his  seedlings  1  month  after 
the  final  defohation,  whereas  the  seedlings 
in  our  study  were  harvested  3  months  after 
the  final  defohation.  Parker  and  Houston 
harvested  their  seedlings  2  to  6  weeks  after 
defoliation.  Parker  found  no  significant  re- 
duction between  his  control  treatment  and 
seedlings  harvested  2  months  after  one  de- 
fohation. 

The  stress  treatment,  defoliation,  did  not 
cause  a  change  in  the  carbohydrate  content 
in  yellow-poplar  seedlings  under  the  condi- 
tions in  this  investigation.  Additional  investi- 
gations are  needed  with  more  severe  treat- 
ments and  different  sampling  times  before  a 
correlation  between  defoliation  and  change  in 


carbohydrate  content  can  be  made.  After  this 
relationship  is  defined,  studies  between  stress 
conditions  and  fungal  attack  can  be  made  to 
determine  whether  or  not  any  relationship 
exists  between  carbohydrate  content  of  the 
host  and  fungal  attack  by  F.  solani. 
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